More on the evidence for a specific heart disease of Type I (insulin-dependent) diabetes
Dear Sir, We were most interested in the ensuing correspondence on this subject [1] following our paper describing the abnormalities of cardiac function in asymptomatic diabetic patients [2] . In commenting on our study, Dr. Harrower claims that neither the demonstration of abnormal ventricular function during dynamic exercise nor the presence of histological changes detected by endomyocardial biopsy support the concept of a specific heart disease in diabetes [1] . We would appreciate the opportunity to comment further.
Dr. Harrower has recently reported a study of 9 patients at the time of diagnosis of diabetes, only 5 of whom showed a change in the left ventricular ejection fraction following improvement of glycaemic control [3] . The mean resting left ventricular ejection fraction did not change. Despite the small number of patients (a criticism which he levels at our histological studies), this is consistent with the concept that the resting left ventricular ejection fraction may be influenced by hyperglycaemia.
In citing the effects of glycaemic control on left ventricular function, Dr Harrower appears however, to be unfamiliar with other publications on this topic. Goldwit et al. studied ventricular function by radionuclide ventriculography in 10 Type I (insulin-dependent) diabetic patients with a mean duration of diabetes of 7 years [4] . Their subjects were selected because diabetic complications were absent and it was considered unlikely that the specific heart disease of diabetes could have developed because of the relatively short duration of diabetes. Blood glucose was varied using a glucose clamp technique, and the resting left ventricular ejection fraction appeared to vary with the blood glucose; the resting left ventricular ejection fraction was higher during hyperglycaemia. The response to dynamic exercise was similar to that of a non-diabetic control group and was unrelated to blood glucose concentration, Thus while the resting left ventricular ejection fraction may be related to prevailing blood glucose, the response to dynamic exercise appeared to be independent of glycaemia, Furthermore, Goldwit et al. demonstrated that the response of the ejection fraction to hyperglycaemia or dynamic exercise was not affected by 6-25 weeks of improved glycaemic control [4] . In a previous study [51 we showed that the response to dynamic exercise was normal in a group of young Type 1 diabetic patients with diabetes of short duration. In our recent study [21 we chose to examine the cardiac response to dynamic exercise which is apparently unaffected by hyperglycaemia.
Other studies have shown that the response of the left ventricular ejection fraction to dynamic exercise is abnormal in patients with longstanding diabetes [6, 7] and this was confirmed by our own investigation [2] . Two recent reports have suggested that the responses to dynamic exercise may he more abnormal in diabetic patients with advanced retinopathy [8] and autonomic neuropathy [9] . The abnormalities provoked by dynamic exercise were consistent, and were associated with the coexistence of microvascular disease.
In our study we performed endomyocardial biopsy and documented the presence of fibrosis, small vessel changes, and basement membrane thickening [2] . The sampling problems inherent with endomyocardial biopsy coupled with the small number and size of specimens, may explain why histological changes were not found in all patients. The right ventricle was biopsied because of the greater safety of the procedure compared with left ventricular biopsy. Dr. Harrower [1] states that these histological changes have been reported previously. Fischer et al. [10] obtained ventricular biopsies from diabetic patients during coronary artery bypass grafting, and observed myocardial fibrosis and basement membrane thickening. All of these patients had severe coronary heart disease unlike the asymptomatic diabetic patients in our study. None of our patients had coronary heart disease demonstrable by coronary arteriography, and none had hypertension, so no obvious pathophysiological explanation can be advanced for these histological changes except that they are a direct consequence of long-standing diabetes.
By demonstrating abnormalities of left ventricular function on exercise in diabetic patients with normal coronary arteries, and by showing histological changes in the hearts of several of these patients, we believe that our study provides substantial support for the concept of a specific heart disease in diabetes. 
